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SPECIFICATION 

1. Title of the Invention 

Method and Device for Checking Quality of Printed Matter 

2. Scope of Claim for Patent 

5 (1) A device for checking quality of a printed matter for 

processing an abruptly varying region of tone among reference 
image, information of a reference printed matter by an edge 
control circuit and making judgment of presence or absence 
of defect on an inspected image information of an inspected 
10 printed matter on the basis of the process, quality checking 
device of the printed matter having the edge control circuit, 
comprising the edge control circuit including 

a Zobel differentiation circuit for obtaining a Zobel 
differentiated value of a center pixel by weighting peripheral 
15 pixels with respect to a center pixel to be judgment object 
among said reference image information, taking respective 
differences on upper and lower sides and left and right sides 
of center pixel, adding the same; 

a comparator comparing an output of the Zobel 
20 differentiation circuit and a set value; 

an edge memory for storing information whether said center 
pixel is in said abruptly varying region or not on the basis 
of the output of the comparator. 

(2) A method for checking quality of a printed matter for 
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detecting an abruptly varying region of tone among reference 
image information of a reference printed matter and making 
judgment of presence or absence of defect on an inspected image 
information of an inspected printed matter on the basis of 
5 the process , the quality checking method of the printed matter 
comprising the steps of: 

obtaining a Zobel differentiated value of a center pixel 
by weighting peripheral pixels with respect to a center pixel 
to be judgment object among said reference image information, 
10 taking respective differences on upper and lower sides and 
left and right sides of center pixel, adding the same; 

storing information whether said center pixel is in said 
abruptly varying region or not by comparing the Zobel 
differentiated value with a set value to be a reference of 
15 presence and absence of said abruptly varying region; and 
making judgment for said inspected image information on 
the basis of the stored information. 

( 3 ) A device for checking quality of a printed matter arranging 
three judgment circuits each having a reference memory storing 
2 0 a reference image information of a reference printed matter, 
an edge control portion detecting abruptly varying pixel and 
not abruptly varying pixel on the basis of said reference image 
information of the reference memory and a comparator comparing 
output of the edge control portion and inspection image 
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information of the inspected printed matter for outputting 
presence and absence of defect of said inspected image 
information, in parallel corresponding to respective of color 
signals of RGB primary colors. 
3. Detailed Description of the Invention 
<Field of Industrial Application> 

The present invention relates to a quality checking device 
of a printed matter for automatically detecting defective 
printed matter and a method therefore , in a system for performing 
checking and inspection of a printed matter. 
<Prior Art and Problem Thereof> 

Quality check and inspection of printed matter has been 
performed by total inspection performed manually after printing 
or random inspection during printing, and both are inspection 
of defect by visual sensory analysis. 

However, in case of manual inspection by operator or 
manpower, it may cause not only exhausting of eye but 
significant human load for mental and physical stress. Also, 
associating with increasing of process steps in inspection 
process, difficulty is encountered in shortening delivery 
timing . 

Therefore, during process of transportation of the 
printing machine or printed matter, there has been developed 
a system for automatically performing checking and inspection. 
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For example, there has been. proposed a system having a light 
emitting portion illuminating a line on a final pressure cylinder 
at high luminance, and a line camera receiving the light on 
the line, and further has an image processing portion comparing 
image information by the line camera and the information to 
be a reference for making judgment of presence or absence of 
defect. 

In the meanwhile, in the conventional automatic 
inspection device, for example, while erroneous judgment has 
been avoided by performing density fluctuation correction in 
the image processing portion,, a problem is encountered to easily 
cause erroneous judgment for impossibility of accurate 
inspection at abruptly varying region (edge portion) of tone 
due to synchronization error or small position error during 
transportation . 

Therefore, in view of the problem set forth above, the 
present invention provides quality checking device of a printed 
matter for reducing erroneous judgment in the abruptly varying 
region of the tone as much as possible, and a method therefor. 
<Means for Solving the Problem> 

In order to achieve the above-mentioned object, the 
present invention is basically constructed with a device for 
checking quality of a printed matter for processing an abruptly 
varying region of tone among reference image information of 
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a reference printed matter by an edge control circuit and making 
judgment of presence or absence of defect on an inspected image 
information of an inspected printed matter on the basis of the 
process, quality checking device of the printed matter having 
the edge control circuit, comprising the edge control circuit 
including a Zobel differentiation circuit for obtaining a Zobel 
differentiated value of a center pixel by weighting peripheral 
pixels with respect to a center pixel to be judgment object 
among said reference image information, taking respective 
differences on upper and lower sides and left and right sides 
of center pixel, adding the same, a comparator comparing an 
output of the Zobel differentiation circuit and a set value 
and an edge memory for storing information whether said center 
pixel is in said abruptly varying region or not on the basis 
of the output of the comparator. 
<Operation> 

A tone level of the reference printed image to be a sample 
is detected and stored by G, G, B split beam in case of color. 
The preliminarily input reference image information is taken 
the information from the reference memory to perform secondary 
differentiation process by Zobel operation to compare the 
processed image information with the set value from the setting 
device to two-dimensionally detect abruptly varying region of 
tone in the printed pattern to store the edge memory. 
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On the other hand, in case of the printing machine or 
transporting of the printed paper, for the printed matter to 
be transported, in case of color, a printed pattern is captured 
by R, G, B spectral receiving element for detecting tone levels 
in R. G, B. spectra, the inspected image information is compared 
with the switching setting value based on the edge signal from 
the edge memory where the tone variation is large in the printed 
pattern according to the image position for making judgment 
of good or defective. On the other hand, in case of monochrome 
image, good or defective judgment can be performed by detection 
of tone level in one series . 

Thus, by providing the edge control circuit, detection 
of the edge portion can be assured to permit judgment of the 
inspected image information of the inspected printed matter 
without causing error. 
<Embodiment> 

Here, discussion will be given for the embodiment of the 
present invention with reference to the drawings. Fig. 1 is 
a block diagram of one example of a quality checking device 
of a printed matter. Fig. 1 shows a circuit to perform defect 
inspection for respective of R, G, B series by capturing the 
printed pattern. In Fig. 1, a color line camera 1 outputs image 
information of the tone level split into three primary colors 
of R, G, B per one line of the printed image by employing CCD. 
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As shown in Fig. 2, the color line camera 1 is designed to receive 
a reflected light from the printed matter on a cylinder 2. In 
this case, as shown in Fig. 3, three cameras dedicated for R, 
G, B may be used. In such case, the images of the same portion 
5 of the cylinder 2 are to be picked up with a common view, field 
in respective cameras . On the other hand, upon picking up image 
by the camera 1, the printed matter on the cylinder 2 is 
illuminated at high luminance by a light source 3 , and a reflected 
light by illumination is received by the camera, as shown in 
10 Fig. 4. In Fig. 4, 4 denotes an image processing circuit 
including all circuits following to an A/D converter 6 of Fig. 
1, and is shown as the circuit for processing an image data 
output from the color line camera 1 of Fig. 1. 

Returning to Fig. 1, the color line camera 1 is connected 
15 to a speed control circuit 5 for correcting variation of scanning 
speed corresponding to speed variation of the cylinder and 
variation of light receiving amount in the image pick-up portion . 

The color line camera 1 is connected to an A/D converter 
6. In the A/D converter 6, information of the tone levels in 
20 respective colors of R, G, B as the image information for one 
line from the color line camera 1 is converted from analog amount 
to a digital amount. On output end of the A/D converter 6, a 
common terminal of the switch 7 is connected. By turning into 
one contact F, the switch is connected to the reference memory 
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8, and by turning to the other contact K, the switch is connected 
to an inspection memory 9. In this switch 7, for storing the 
reference image information of the reference printed matter 
in the reference memory 8, the contact F is turned ON, and for 
storing the inspected image information of the inspected printed 
matter in the inspection memory 9, the contact K is turned ON. 
In this case, the circuits following the switch 7 are three 
series of parallel circuits corresponding to R, G, B. 

Consideration is given for the case where the reference 
image information of the reference (sample) printed matter 
presenting on the cylinder is taken in the reference memory 
8 by turning the switch 7 toward the contact F. At first, the 
reference memory 8 is connected to a SUB memory 10 in the following 
stage. To this memory 10, for taking a .difference with the 
inspected image information of the inspected printed matter, 
a value in the reference memory 8 is taken. 

On the other hand, the reference memory 8 is connected 
to the edge control circuit 11. The edge control circuit 11 
detects abruptly varying region (edge portion) of the tone of 
the reference image information to make use for judgment of 
the inspected image information, and has a construction shown 
inside of broken line in Fig. 5. 

In Fig. 5, 11a, lib are switches. To the switch 11a, a 
Zobel differentiation circuit 11c is provided. The Zobel 
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differentiation circuit 11c is a circuit for performing 
operation whether the objective pixel is edge or not, and has 
shift registers llcl and llc2 and a Zobel operator llc3. For 
explaining the function, upon making judgment whether edge or 
not is made with respect to the center pixel PE shown in Fig. 
6, not only the pixel corresponding to the center pixel PE and 
pixels on front and back sides, and paying attention to one 
preceding lines and one following lines thereof, the pixels 
PA, PB and PC of one preceding line are stored in the shift 
register llc2, the pixels PD, PE, PF in the relevant line are 
stored in the shift register llcl. Then, the pixels PG, PH, 
PI in one following line are directly input to the Zobel operator 
llc3 together with the pixels PA, PB, PC, PD, PE , PF . In the 
Zobel operator llc3, Pixels PB, PD, PF, PH at upper, lower, 
left and right sides relative to the center pixel PE are weighted 
to obtain horizontal differentiation value and vertical 
differentiation value. Here, the horizontal differentiation 
value is obtained from addition of one preceding line and one 
following line and subtraction between one preceding and 
following lines as expressed by {PA + 2PB + PC} - {PG + 2PH 
+ PI}. The vertical differentiation value is obtained from 
addition of one preceding vertical line and one following 
vertical line and subtraction between one preceding and 
following vertical lines as expressed by {PA + 2PD + PG} - {PC 
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+ 2PF + PI}. Then, the Zobel operator llc3, in other word output 
of the Zobel differentiation circuit 11c is obtained as Zobel 
differentiated value from . | horizontal differentiated value | 
+ | vertical differentiated value j . 

In the comparator lid, the obtained Zobel differentiated 
value and the set threshold value L 0 by the setting device lie 
are compared to make judgment of large or small. 

The output of the comparator lid is stored in the 
corresponding address of the edge memory llf as the center pixel 
PE as edge when the Zobel differentiated value is greater than 
or equal to the set threshold value L 0 , and conversely, as non 
edge (not abruptly varying region of the tone) if less than 
or equal to the set threshold value L 0 . 

Thus , judgment whether edge or non edge is made with respect 
to each pixel of each line of the reference image information 
of the reference printed matter to store in the edge memory. 

Subsequently, in the condition where the switch 7 shown 
in Fig. 1 is switched on the side of the contact K, when judgment 
of the inspected image information of the inspected printed 
matter is performed , the edge memory llf is scanned in synchronism 
with scanning of each line of the inspected image information 
to switch the set value of the setting device llg for comparison 
depending upon whether is relevant address is edge or non-edge. 
Namely, as shown in Fig. 7, according to scan of the inspected 
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image information, address of the edge memory llf is scanned 
to take true or false of the. edge with respect to the relevant 
pixel as E <edge)/*E (non-edge) = (1/0) to switch the value 
L(E)/L(*E) of the setting device llg. 

When the inspected printed matter is printed and is picked 
up by the color line camera 1, the switch 7 shown in Fig. 1 
is switched on the side of the contact K to temporarily store 
each line of the inspected image information in the inspection 
memory 9. Then, the inspected image information in the 
inspection memory 9 and the reference image information in the 
reference memory 8 are compared by SUB memory 10 to derive 
difference per each pixel to store. Namely, as shown in Fig. 
8, for example, concerning the pixels at the positions ij or 
k j , the digital value P ± j or P k _ ^ of the reference image information 
is subtracted from the digital value Q iti or Q kj of the inspected 
image information to store | Q ± } - P ± ^ | or |Q k-j -P k _ j | in ij address 
or kj address in the SUB memory 10. 

Then, in the comparator 12, the information of the SUB 
memory 10 and the switch value L(E) or L(*E) of the setting 
device llg as output of the edge control circuit 11 to make 
judgment whether the pixel is edge or not to output normal signal 
or defect signal of the inspected image information. 

In the foregoing discussion, the next stage of the SUB 
memory 10 is constructed to be directly connected to the 
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comparator 12, upon comparison by the comparator 12. the 
difference value of the SUB memory 10 may be temporarily stored 
in another memory . 

On the other hand, while one series output three primary 
colors of R, G, B has been discussed, circuits for three series 
are required. As a matter of fact, in case of the mono-chrome 
printed matter, it is only required one series of circuit. 
<Effect of the Invention> 

As shown in terms of the embodiment, with the present 
invention, erroneous judgment can be certainly reduced by 
detecting the abruptly varying region of the tine and its process . 
By these points, improvement of performance of the inspection 
machine can be realized. In case of in-line, it can reduce load 
on the operator on the printing machine and can guarantee of 
product for the nest step, and in case of off-line, it becomes 
possible to reduce personal for inspection by mounting in the 
dedicated machine. Also, quality management in printing, 
lowering of cost by reduction of process steps and shortening 
of delivery timing can be realized. 

Also, by color process, image processing approximated 
with human eye can be performed. 
4 . Brief Description of the Drawings 

Fig. 1 is a block diagram showing one embodiment of the 
device according to the present invention, Figs. 2 to 4 are 
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- 13 - 

explanatory illustrated of respective cylinders and camera, 
Fig. 5 is a block diagram of an edge control circuit, Fig. 6 
is an explanatory illustration of edge control mainly showing 
the secondary differentiation process by Zobel operator, and 
5 Fig. 7 is an explanatory illustration mainly comparing the edge 
and inspected image information. 
In the drawings 

I is camera, 
7 is switch, 

10 8 is reference memory 

II is edge control circuit 

11c is Zobel Differentiation Circuit 
lie is setting device 
lid, 12 are comparator 
15 llf is edge memory 
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Fig, 5 

8: Reference Memory 
11c: Zobel Differentiation 
11e* Setting Device 
11d: Comparator 
lit: Edge Memory 
11 g: Setting Device 

Fig. 6 

11 cl: Shift Register 
(1 Line Delay) 

11c2: Shift Register 
(1 line Delay) 

11c3: Zobel Operator 

lid: Comparator 

11e: Setting Device 

(1) Write I/O in EE 

1 1ff: Edge Memory 



25 Fig. 7 

(1) Inspected Image 
11F: Edge Memory 
12: Comparator 
11g: Setting Device 

30 
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